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^ (57) Abstract: A supercharging system for gas turbine power plants (11). The system includes a supercharging fan (30, 32) and 
a controller (50) for limiting turbine power output to prevent overload of the generator (28) at lower ambient temperatures. The 
controller can limit power output by burner control, inlet temperature control, control of supercharging fan pressure and other options. 
The system can be retrofit on an existing turbine without replacing the generator and associated parts. 
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3. This report contains indications relating to the following items: 
I | x | Basis of the report 
n Priority 

TTT [ | Non-establishment of report with regard to novelty, inventive step or industrial applicability 

IV [~j Lack of unity of invention 

V |~x] Seasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability, 
— citations and explanations supporting such statement 

VI | | Certain documents cited 

VII | | Certain defects in the international application 
viii | [ Certain observations on the international application 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step r industrial applicability; 
citations and explanations supporting such statement 



1. statement 



Novelty (N) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) NO 

Inventive Step (IS) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) NO 



Industrial Applicability (IA) Claims (Please See supplemental .beet) YES 

Claims (Please See supplemental sheet) NO 



2. citations and explanations (Rule 70.7) 

Claims 77-80 lack novelty under PCT Article 33(2) as being anticipated by KOLP et al. 

Kolp et al discloses a gas turbine power plant (see Fig. 12) having a gas turbine driving a generator and having first 
and second foggers located upstream of the gas turbine. 

Claims 76, 77 and 79 are novelty under PCT Article 33(2) as being anticipated by Munk. 

Munk discloses a gas turbine power plant (1 iO, 120, 150) having a supercharger (160) connected to a duct (l 15) which 
has foggers (250) located therein. 

Claims 1-5, 8, 9, 11, 15-17, 19-21, 23-30, 33, 34, 36, 39-42. 44, 48 and 49 lack an inventive step under PCT Article 33(3) as 
being obvious over the FOSTER-PEGG article (hereafter FOSTER-PEGG)"Supercharging of Gas Turbines by Forced 
Draft Fans with Evaporative lntercooling M . 

FOSTER-PEGG discloses a retrofit supercharger for a gas turbine power plant having an evaporative cooler. It 
also discusses that it is common when designing a power plant to match the gas turbine power output to the required load 
needed to drive a generator (see page 4 column 2> FOSTER-PEGG also teaches that a supercharger and evaporative 
cooling can be used to compensate for any power losses that occur when the power plant is operated in high temperature 
(i.e. off design) conditions. FOSTER-PEGG does not disclose that a controller is used which limits the supercharger output 
so that power plant output does not exceed its maximum un supercharged design output. Nor does FOSTER-PEGG 
disclose that the power is specifically controlled by regulating either the supercharger speed or the evaporative cooler. At 
the time of the invention it would have been obvious to control or limit the supercharging effect so that it does not result 
in a power plant output which is greater than the maximum unsupercharged design output. Firstly, the examiner notes that 
the skill level of one of ordinary skill in the gas turbine power plant art is high. Often requiring masters or doctoral 
degrees. (Continued on Supplemental Sheet.) 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Oontinuati n of: Boxes I - VEH Sheet 11 

systems in order to control the power output of the gas turbine. 



Claims 1-5, 8, 11-13, 15-17, 19-30, 32, 33, 34, 36-38, 40-42, 44, 48, 49, 60, 62-73 and 75 lack an inventive step under PCT 
Article 33(3) as being obvious over FOSTER-PEGG. 

FOSTER-PEGG discloses a supercharger for a gas turbine power plant having an evaporative cooler. It is commonly 
understood that when designing a power plant the gas turbine power output must be matched to the required load needed to 
drive a generator. FOSTER-PEGG does not disclose that a controller is used which limits the supercharger output so that 
power plant output does not exceed its maximum unsupercharged design output. Nor does FOSTER-PEGG disclose that the 
power is specifically controlled by regulating either the supercharger speed or the evaporative cooler. At the time of the 
invention it would have been obvious to control or limit the supercharging effect so that it does not result in a power plant 
output which is greater than the maximum drive loads of the generator. Firstly, the examiner notes that the skill level of one 
of ordinary skill in the gas turbine power plant art is high. Often requiring masters or doctoral degrees. Secondly, as noted 
above when originally designing the power plant care must be taken to correctly match the gas turbine power output to the 
required load for the generator. Therefore, when retrofitting such a system it would have been obvious to a skilled artisan to 
note those design conditions as the already, set forth maximums and to control the supercharging which is done at off design 
conditions so that these maximum power outputs are not exceeded. Thus resulting in a system which not only meets the power 
demands over a greater range of operating conditions but also prevents any damage to the driven devise. The examiner also 
gives official notice that it is well known to control supercharger pressure by controlling fan speed and to control evaporative 
cooling power increases by controlling the cooling system. Thus it would have been obvious to a skilled artisan to control 
either of these systems in order to control the power output of the gas turbine. It also would have been obvious to a skilled 
artisan to use plural of the supercharging fans in various arrangements in order to multiply the supercharging effect. 

Claims 6, 7, 10, 18, 31, 35, 43. 50-59, 61 and 74 meet the criteria set out in PCT Article 33(2)-(4), because the prior art 
does not teach or fairly suggest a gas turbine power plant having a supercharged and a controller wherein the system 
comprises two or more superchargers pressurizing a plenum from which the gas turbine draws its airstream, the plenum 
having a bypass damper, or wherein there is a cooler and a secondary airstream is drawn from the gas turbine input airstream 
and passed back through the cooler to enhance cooling performance of the cooler. Further the prior art does not teach of a 
duct for conveying a high-pressure fluid, the duct comprising an interior conduit within an exterior conduit, the interior 
conduit having a polygonal cross-section and the exterior conduit having an arcuate cross-section, the conduits defining a space 
there between and the interior conduit having a flow passage in a wall thereof to provide fluid communication and equalize 
pressure between the interior of the interior conduit and the space. 
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This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted to the applicant according to Article 36. 
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3. This report contains indications relating to the following items: 
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Date of completion of this report 
06 JULY 2001 


Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 80831 
Facsimile No. (70S) 305-3230 


Authorized officer - /] 

CHARLES FREAY 1/ 
Telephone No. (703) 308-0639 



Form PCT/IPEA/+09 (cover sheet) (July 1998)* 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/USOO/15821 



I. Basis of the report 



With regard to the elements of the international application:* 
| x | the international application as originally filed 
|"^"| the description: 



pages 
pages 
pages 



1-42 



NONE 



, as originally filed 

filed with the demand 



NONE 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



43-59 



NONE 



NONE 



, as originally filed 

. , as amended (together with any statement) under Article 19 
, filed with the demand 



NONE 



, filed with the letter of 



| x| me drawings: 

pages 

pages 

pages 



1-18 



NONE 



NONE 



, as originally filed 

, filed with the demand 



| x| the sequence listing part of the description: 

pages NONE 

pages 



, filed with the letter of . 



NONE 



» as originally filed 

, filed with the demand 



pages 



NONE 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language which is: 

I | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

[ J the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

1 | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

1 1 The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
1 — 1 been furnished 

4 | x| The amendments have resulted in the cancellation of: 

L*] the description, pages NONE 

[1 the claims, Nos. NONE 

fx] the drawings, sheets/fig NONE 



5 | | This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)) ** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to n velty, inventive step or industrial applicability; 
citations and explanations supp rting such statement 



1. statement 

Novelty (N) 



Inventive Step (IS) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 

YES 
NO 



Industrial Applicability (IA) 



C laims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 



2. citations and explanations (Rule 70.7) 

Claims 77-80 lack novelty under PCT Article 53(2) as being anticipated by KOLP et al. 

Kolp et al discloses a gas turbine power plant (sec Fig. 12) having a gas turbine driving a generator and having first 
and second foggers located upstream of the gas turbine. 

Claims 76, 77 and 79 are novelty under PCT Article 33(2) as being anticipated by Munk. 

Munk discloses a gas turbine power plant (l lO, 120, ISO) having a supercharger (160) connected to a duct (1 15) which 
has foggers (250) located therein. 

Claims 1-5, 8, 9, 11, 15-17, 19-21, 23-30^ 33, 34, 36, 39-42, 44, 48 and 49 lack an inventive step under PCT Article 33(3) as 
being obvious over the FOSTER-PEGG article (hereafter FOSTER-P EGG)" Supercharging of Gas Turbines by Forced 
Draft Fans with Evaporative Intercooling". 

FOSTER-PEGG discloses a retrofit supercharger for a gas turbine power plant having an evaporative cooler. It 
also discusses that it is common when designing a power plant to match the gas turbine power output to the required load 
needed to drive a generator (see page 4 column 2). FOSTER-PEGG also teaches that a supercharger and evaporative 
cooling can be used to compensate for any power losses that occur when the power plant is operated in high temperature 
(i.e. ofF design) conditions. FOSTER-PEGG does not disclose that a controller is used which limits the supercharger output 
so that power plant output does not exceed its maximum unsupercharged design output. Nor does FOSTER-PEGG 
disclose that the power is specifically controlled by regulating either the supercharger speed or the evaporative cooler. At 
the time of the invention it would have been obvious to control or limit the supercharging efTect so that it does not result 
in a power plant output which is greater than the maximum unsupercharged design output. Firstly, the examiner notes that 
the skill level of one of ordinary skill in the gas turbine power plant art is high. Often requiring masters or doctoral 
degrees. (Continued on Supplemental Sheet.) 
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(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of! Boxes I - Vm Sheet 10 

V. 1. REASONED STATEMENTS: 

The report as to Novelty was positive (YES) with respect to claims 1-58, 60-75 and 81. 
The report as to Novelty was negative (NO) with respect to claims 59 and 76-80. 

The report as to Inventive Step was positive (YES) with respect to claims 6,7,10,18,31,35,43,50-59,61 and 74. 

The report as to Inventive Step was negative (NO) with respect to claims 1-5,8,9,11-17,19-30,32-34,36-42,44-49,60,62-73 and 

75-81. 

The report as to Industrial Applicability was positive (YES) with respect to claims 1-81. 
The report as to Industrial Applicability was negative (NO) with respect to claims NONE. 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

Secondly, it is noted that FOSTER-PEGG recognizes that when originally designing the power plant care must be taken to 
correctly match the gas turbine power output to the required load for the generator. Therefore, when retrofitting such a system 
it would have been obvious to a skilled artisan to note those design conditions as the already set forth maximums and to 
control the supercharging which is done at off design conditions so that these maximum power outputs are not exceeded. Thus 
resulting in a system which not only meets the power demands over a greater range of operating conditions but also prevents 
any damage to the driven devise. The examiner also gives official notice that it is well known to control supercharger pressure 
by controlling fan speed and to control evaporative cooling power increases by controlling the cooling system. Thus it would 
have been obvious to a skilled artisan to control either of these systems in order to control the power output of the gas turbine. 



Claims 1-5, 8, 9, 11, 14-17. 19-30, 33. 34, 36, 4042, 44, 48, 49 and 81 lack an inventive step under PCT Article 33(3) as 
being obvious over KOLP et al. 

KOLP et al discloses a supercharger for a gas turbine power plant having an evaporative cooler. It is commonly 
understood that when designing a power plant the gas turbine power output must be matched to the required load needed to 
drive a generator. KOLP et al does not disclose that a controller is used which limits the supercharger output so that power 
plant output does not exceed its maximum unsupercharged design output. Nor does KOLP et al disclose that the power is 
specifically controlled by regulating either the supercharger speed or the evaporative cooler. At the time of the invention it 
would have been obvious to control or limit the supercharging effect so that it does not result in a power plant output which is 
greater than the maximum drive loads of the generator. Firstly, the examiner notes that the skill level of one of ordinary skill 
in the gas turbine power plant art is high. Often requiring masters or doctoral degrees. Secondly, as noted above when 
originally designing the power plant care must be taken to correctly match the gas turbine power output to the required load 
for the generator. Therefore, when retrofitting such a system it would have been obvious to a skilled artisan to note those 
design conditions as the already set forth maximums and to control the supercharging which is done at off design conditions so 
that these maximum power outputs are not exceeded. Thus resulting in a system which not only meets the power demands over 
a greater range of operating conditions but also prevents any damage to the driven devise. The examiner also gives official 
notice that it is well known to control supercharger pressure by controlling fan speed and to control evaporative cooling power 
increases by controlling the cooling system. Thus it would have been obvious to a skilled artisan to control either of these 
systems in order to control the power output of the gas turbine. 



Claims 1-5, 8, 9, 11, 15-17, 19, 21-30, 33, 34, 36, 40-42, 44-47, 49 and 81 lack an inventive step under PCT Article 33(3) 
as being obvious over MUNK. 

MUNK discloses a supercharger for a gas turbine power plant having an evaporative cooler. It is commonly 
understood that when designing a power plant the gas turbine power output must be matched to the required load needed to 
drive a generator. MUNK does not disclose that a controller is used which limits the supercharger output so that power plant 
output does not exceed its maximum unsupercharged design output. Nor does MUNK disclose that the power is specifically 
controlled by regulating either the supercharger speed or the evaporative cooler. At the time of the invention it would have 
been obvious to control or limit the supercharging effect so that it does not result in a power plant output which is greater than 
the maximum drive loads of the generator. Firstly, the examiner notes that the skill level of one of ordinary skill in the gas 
turbine power plant art is high. Often requiring masters or doctoral degrees. Secondly, as noted above when originally 
designing the power plant care must be taken to correctly match the gas turbine power output to the required load for the 
generator. Therefore, when retrofitting such a system it would have been obvious to a skilled artisan to note those design 
conditions as the already set forth maximums and to control the supercharging which is done at off design conditions so that 
these maximum power outputs are not exceeded. Thus resulting in a system which not only meets the power demands over a 
greater range of operating conditions but also prevents any damage to the driven devise. The examiner also gives official 
notice that it is well known to control supercharger pressure by controlling fan speed and to control evaporative cooling power 
increases by controlling the cooling system. Thus it would have been obvious to a skilled artisan to control either of these 
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systems in order to control the power output of the gas turbine. 





Claims 1-5, 8. 11-13. 15-17, 19-30, 32, 33, 34, 36-38, 40-42, 44, 48. 49, 60, 62-73 and 75 lack an inventive step under PCT 
Article 33(3) as being obvious over FOSTER-PEGG. 

FOSTER-PEGG discloses a supercharger for a gas turbine power plant having an evaporative cooler. It is commonly 
understood that when designing a power plant the gas turbine power output must be matched to the required load needed to 
drive a generator. FOSTER-PEGG does not disclose that a controller is used which limits the supercharger output so that 
power plant output does not exceed its maximum unsupercharged design output. Nor does FOSTER-PEGG disclose that the 
power is specifically controlled by regulating either the supercharger speed or the evaporative cooler. At the time of the 
invention it would have been obvious to control or limit the supercharging effect so that it does not result in a power plant 
output which is greater than the maximum drive loads of the generator. Firstly, the examiner notes that the skill level of one 
of ordinary skill in the gas turbine power plant art is high. Often requiring masters or doctoral degrees. Secondly, as noted 
above when originally designing the power plant care must be taken to correctly match the gas turbine power output to the 
required load for the generator. Therefore, when retrofitting such a system it would have been obvious to a skilled artisan to 
note those design conditions as the already set forth maximums and to control the supercharging which is done at off design 
conditions so that these maximum power outputs are not exceeded. Thus resulting in a system which not only meets the power 
demands over a greater range of operating conditions but also prevents any damage to the driven devise. The examiner also 
gives official notice that it is well known to control supercharger pressure by controlling fan speed and to control evaporative 
cooling power increases by controlling the cooling system. Thus it would have been obvious to a skilled artisan to control 
either of these systems in order to control the power output of the gas turbine. It also would have been obvious to a skilled 
artisan to use plural of the supercharging fans in various arrangements in order to multiply the supercharging effect. 

Claims 6, 7, 10, 18, 31, 35. 43, 50-59, 61 and 74 meet the criteria set out in PCT Article 33(2)-(4), because the prior art 
does not teach or fairly suggest a gas turbine power plant having a supercharged and a controller wherein the system 
comprises two or more superchargers pressurizing a plenum from which the gas turbine draws its airstream, the plenum 
having a bypass damper, or wherein there is a cooler and a secondary airstream is drawn from the gas turbine input airstream 
and passed back through the cooler to enhance cooling performance of the cooler. Further the prior art does not teach of a 
duct for conveying a high-pressure fluid, the duct comprising an interior conduit within an exterior conduit, the interior 
conduit having a polygonal cross-section and the exterior conduit having an arcuate cross-section, the conduits defining a space 
there between and the interior conduit having a flow passage in a wall thereof to provide fluid communication and equalize 
pressure between the interior of the interior conduit and the space. 
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